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orientation  of  the  cutter  assembly.  The  present  in- 
vention  sets  out  to  provide  an  improved  drill  bit. 
and  method  of  manufacturing  a  drill  bit,  which 
provides  the  advantages  of  the  eccentric  counter- 
bore  arrangement  while  at  the  same  time  simplify- 
ing,  rather  than  complicating,  the  manufacture  of 
the  drill  bit,  and  thus  reducing  its  cost. 

EP-A-0  117  241  also  shows  a  form  of  cutter 
assembly  where  the  cutting  element  projects  be- 
yond  the  peripheral  surface  of  the  stud,  as  viewed 
axially  of  the  stud.  In  that  case,  however,  instead 
of  the  socket  being  formed  with  a  counterbore, 
there  is  provided  a  small  milled  offset  recess  to  ac- 
commodate  the  projecting  part  of  the  cutting 
element. 

US-A-4  373  410  and  US-A-4  325  439  show 
cutter  assemblies  where  the  cutting  element  does 
not  project  beyond  the  peripheral  surface  of  the 
stud,  as  viewed  axially  of  the  stud.  In  the  arrange- 
ments  disclosed  in  these  specifications,  however, 
when  each  cutting  element  is  mounted  in  a  socket 
on  the  body  of  the  drill  bit  the  cutting  element  is 
wholly  located  externally  of  the  socket  and  above 
the  surface  of  the  bit  body.  Consequently  the 
walls  of  the  socket  do  not  provide  any  support  for 
the  part  of  the  stud  behind  the  cutting  element 
and,  consequently,  the  strength  of  the  cutter  as- 
sembly  depends  entirely  on  the  strength  of  the 
stud  on  which  the  cutting  element  is  mounted. 

According  to  the  invention  there  is  provided  a 
rotary  drill  bit  comprising  a  bit  body  formed  over 
the  surface  thereof  with  a  plurality  of  sockets, 
there  being  mounted  within  each  socket  a  cutter 
assembly  comprising  a  generally  cylindrical  stud, 
one  end  portion  of  the  stud  being  received  and 
secured  within  the  socket  and  an  opposite  end 
portion  of  the  stud  projecting  from  the  socket, 
said  projecting  portion  of  the  stud  being  formed 
with  a  plane  surface  inclined  at  an  angle  of  less 
than  90°  to  the  longitudinal  axis  of  the  stud  and  a 
preform  cutting  element  being  mounted  on  said 
surface,  the  cutting  element  having  a  portion 
thereof  disposed  within  the  socket  and  at  least 
part  of  the  stud  which  lies  rearwardly  of  said  por- 
tion  of  the  cutting  element,  with  respect  to  the 
normal  direction  of  movement  of  the  cutter  as- 
sembly  in  use  during  drilling,  engaging  and  being 
supported  by  an  internal  surface  of  the  socket, 
characterised  in  that  the  socket  is  wholly  cylin- 
drical,  and  in  that  the  dimensions  of  the  cutting 
element,  and  its  location  on  said  surface,  are  such 
that  no  part  of  the  cutting  element  projects  be- 
yond  the  peripheral  surface  of  the  stud  as  viewed 
axially  thereof. 

It  will  be  appreciated  that,  since  no  part  of  the 
cutting  element  projects  beyond  the  peripheral 
surface  of  the  stud,  any  portion  of  the  cutting  ele- 
ment  may  extend  into  the  socket  which  receives 
the  stud  without  the  necessity  of  providing  a 
counterbore.  The  extent  to  which  the  cutting  ele- 
ment  lies  below  the  surface  of  the  bit  body  is  thus 
simply  determined  by  the  depth  of  the  socket  and 
the  cutter  assembly  may  be  located  in  the  hole  in 
any  required  rotational  orientation.  In  view  of  this, 
and  in  view  of  the  fact  that  no  counterboring 

Description 

The  invention  relates  to  cutter  assemblies  for 
rotary  drill  bits  for  use  in  drilling  or  boring  deep 
holes  in  subsurface  formations.  5 

The  cutting  assemblies  are  for  use  in  rotary  drill 
bits  of  the  kind  comprising  a  bit  body  having  a 
shank  for  connection  to  a  drill  string,  a  plurality  of 
cutter  assemblies  mounted  at  the  surface  of  the 
bit  body,  and  a  channel  in  the  bit  body  for  supply-  10 
ing  drilling  fluid  to  the  surface  of  the  bit  for  clean- 
ing  and/or  cooling  the  cutters.  Each  cutter  as- 
sembly  comprises  a  generally  cylindrical  stud 
which  is  received  in  a  socket  in  the  surface  of  the 
bit  body,  the  stud  being  formed,  adjacents  one  '5 
end  thereof,  with  a  plane  surface  disposed  at  an 
angle  of  less  than  90°  to  the  longitudinal  axis  of 
the  stud,  and  a  preform  cutting  element  being 
mounted  on  the  inclined  surface  of  the  stud.  The 
preform  cutting  element  may  be  of  the  kind  com-  20 
prising  a  tablet,  usually  circular,  having  a  thin  hard 
cutting  layer  of  polycrystalline  diamond  bonded 
to  a  thicker,  less  hard  backing  layer,  for  example  of 
tungsten  carbide. 

In  order  to  provide  adequate  support  for  the  25 
stud  in  the  bit  body,  and  to  locate  the  cutting 
edge  of  the  cutting  element  in  the  desired  relation 
to  the  surface  of  the  bit  body,  it  is  normally  desir- 
able  for  a  portion  of  the  cutting  element  to  lie  be- 
low  the  surface  of  the  bit  body.  In  known  forms  of  30 
cutter  assembly  of  the  abovementioned  type,  it 
has  been  usual  for  peripheral  portions  of  the  cut- 
ting  element,  as  viewed  axially  of  the  stud,  to  pro- 
ject  beyond  the  peripheral  surface  of  the  stud. 
This  is  normally  the  case  even  if  the  stud  is  of  35 
greater  diameter  than  the  cutting  element,  since 
the  location  of  the  cutting  element  on  the  inclined 
plane  is  such  that  its  maximum  width  does  not  lie 
on  the  longitudinal  axis  of  the  stud,  but  lies  to  one 
side  of  that  axis,  where  the  width  of  the  stud  is  -w 
less. 

In  order  to  allow  a  part  of  the  cutting  element  to 
project  below  the  surface  of  the  bit  body,  there- 
fore,  it  has  normally  been  the  practice  to  counter- 
bore  the  mouth  of  the  socket  for  receiving  the  45 
stud  so  as  to  provide  a  clearance  for  the  projecting 
portion  of  the  cutting  element.  A  disadvantage  of 
this  arrangement,  however,  is  that  the  provision  of 
the  counterbore  to  clear  the  cutting  element  also 
removes  some  of  the  support  which  would  other-  50 
wise  be  provided  for  the  back  of  the  stud  by  the 
bit  body.  In  order  to  overcome  this  disadvantage, 
it  has  been  proposed,  as  described  in  U.S.  Patent 
Specification  No.  4  465  148,  that  the  counter- 
bore  should  be  eccentric  with  relation  to  the  stud-  55 
receiving  socket,  the  internal  surface  of  one  side 
of  the  counterbore  forming  a  continuation  of  the 
internal  surface  of  the  socket  so  as  to  provide  a 
continuous  support  for  the  back  of  the  stud  while 
at  the  same  time  providing  clearance  for  the  cut-  60 
ting  element  on  the  forward  side  of  the  stud. 

However,  such  arrangement  has  the  disadvan- 
tage  of  making  the  manufacture  of  the  drill  bit 
more  complicated  since  the  counterbore  must  be 
exactly  positioned  according  to  the  required  65 
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operation  is  required,  the  manufacture  of  the  drill 
bit  is  made  significantly  simpler  and  therefore  less 
costly. 

The  generally  cylindrical  stud  may  be  substan- 
tially  circular  in  cross  section,  although  the  inven- 
tion  is  applicable  to  studs  of  any  configuration. 

Typically,  the  plane  surface  on  which  the  cut- 
ting  element  is  mounted  may  be  disposed  at  an 
angle  of  less  than  60°  to  the  longitudinal  axis  of 
the  stud.  The  cutting  element  itself  may  be  sub- 
stantially  circular  and  of  substantially  constant 
thickness,  but  any  other  shape  of  preform  cutting 
element  may  also  be  employed. 

The  materials  and  other  characteristics  of  the 
stud  and  cutting  element  may  be  of  any  of  the 
kinds  well  known  in  the  art.  For  example  the  cut- 
ting  element  may  comprise  a  front  cutting  face  of 
polycrystalline  diamond  or  other  superhard  ma- 
terial  bonded  to  a  backing  layer  of  less  hard  ma- 
terial,  such  as  tungsten  carbide,  the  backing  layer 
being  bonded  to  said  inclined  plane  surface  of  the 
stud.  Alternatively,  the  cutting  element  may  be 
formed  from  thermally  stable  polycrystalline 
diamond. 

The  stud  itself  may  be  formed,  for  example, 
from  tungsten  carbide  or  from  steel. 

According  to  another  important  aspect  of  the 
invention,  there  is  provided  an  alternative  method 
of  manufacturing  a  cutter  assembly  of  the  kind  re- 
ferred  to,  the  method  comprising  the  steps  of 
mounting  the  cutting  element  on  the  inclined  sur- 
face  on  the  stud  in  such  location  that  at  least  one 
portion  of  the  cutting  element  projects  beyond 
the  peripheral  surface  of  the  stud  as  viewed  axially 
thereof,  and  then  removing  said  projecting  por- 
tion  of  the  cutting  element.  For  example  said  pro- 
jecting  portion  of  the  cutting  element  may  be  re- 
moved  by  grinding. 

The  cutting  element,  if  it  is  large  enough,  may 
be  initially  mounted  on  the  inclined  planed  sur- 
face  of  the  stud  so  as  to  extend  over  the  whole  of 
said  surface  as  well  as  projecting  beyond  at  least 
part  of  the  periphery  thereof.  Alternatively,  the 
cutting  element  may  be  initially  mounted  on  the 
inclined  plane  surface  so  as  to  extend  over  only  a 
part  thereof.  For  example,  the  cutting  element 
may  be  mounted  at  least  partly  in  a  rebate  in  the 
inclined  surface. 

As  will  be  described  in  greater  detail  below,  the 
above-mentioned  method  according  to  the  in- 
vention  may  also  result  in  the,  shape  of  the  fi- 
nished  cutter  assembly  having  other  advantages. 
For  example,  where  the  stud  is  circular  in  cross- 
section  the  removal  of  projecting  portions  of  the 
cutting  element  so  that  it  conforms  at  least  partly 
to  the  peripheral  surface  of  the  stud  may  result  in 
a  cutting  element  in  which  there  is  little  variation 
in  the  width  of  the  cutting  edge  of  the  element  as 
it  wears  during  use.  With  conventional  circular 
cutting  elements  there  is  a  steady  increase  in  the 
width  of  the  cutting  edge  as  the  element  wears, 
with  resultant  increase  in  frictional  resistance  for- 
ces.  This  not  only  causes  an  increase  in  the  torque 
required  to  rotate  the  drill  but  also  results  in  an 
increase  of  theat  generation  with  consequent  risk 

of  thermal  damage  to  the  cutting  elements  and/or 
failure  of  the  bonds  between  the  cutting  elements 
and  their  studs. 

Furthermore,  where  the  cutting  edges  of  the 
5  elements  remain  of  substantially  constant  width 

adjacent  cutter  assemblies  will  act  on  closely  ad- 
jacent  areas  of  the  surface  of  the  formation  being 
drilled.  With  conventional  circular  cutting  ele- 
ments  a  large  number  of  cutter  assemblies  is  re- 

10  quired,  mounted  on  a  plurality  of  radially  extend- 
ing  blades  on  the  drill  bit,  to  ensure  that  the  whole 
surface  of  the  formation  is  swept  by  cutting  ele- 
ments.  Where  cutter  assemblies  are  formed  by  the 
method  of  the  present  invention,  the  whole  of  the 

15  surface  of  the  formation  may  be  swept  by  rows  of 
cutting  elements  on  only  a  few  blades,  for  exam- 
ple  only  two  blades.  It  is  considered  that  a  reduc- 
tion  in  the  number  of  blades  carrying  cutting  ele- 
ments  may  be  advantageous  since  it  allows  large 

20  areas  between  adjacent  blades  for  removal  of 
cuttings. 

Another  advantage  of  at  least  a  portion  of  the 
peripheral  surface  of  the  cutting  element  being  a 
continuation  of  the  peripheral  surface  of  the  stud 

25  is  that  a  support  surface  on  the  bit  body  which 
supports  the  stud  may  also  assist  in  supporting 
the  cutting  element,  thus  reducing  stresses  in  the 
bond  between  the  cutting  element  and  the  stud 
due  to  loads  to  which  the  cutter  assembly  is  sub- 

30  jected  during  drilling. 
The  following  is  a  more  detailed  description  of 

embodiments  of  the  invention,  by  way  of  exam- 
ple,  reference  being  made  to  the  accompanying 
drawings  in  which: 

35  Figure  1  is  a  section  through  a  portion  of  a  bit 
body  showing  a  typical  cutter  assembly  according 
to  the  invention, 

Figure  2  is  an  end  view  of  the  cutter  assembly, 
as  viewed  in  the  axial  direction, 

■to  Figure  3  is  a  side  elevation  of  an  alternative 
form  of  cutter  assembly, 

Figure  4  is  a  front  view  of  the  assembly  of  Fig- 
ure  3, 

Figure  5  is  a  side  elevation  of  another  cutter  as- 
■>5  sembly  according  to  the  invention, 

Figure  6  shows  nine  alternative  configurations 
of  the  cutting  element  in  the  assembly  of  Figure  5, 
depending  on  the  ratio  of  width  to  thickness  of 
the  cutting  element, 

so  Figures  7  and  8,  Figures  9  and  10  and  Figures 
1  1  and  1  2  are  similar  views  to  Figures  5  and  6  re- 
spectively,  showing  alternative  configurations  of 
cutter  assembly. 

Figure  13  is  a  side  elevation  of  a  further  cutter 
55  assembly  in  accordance  with  the  invention, 

Figure  14  is  an  end  elevation  of  the  cutter  as- 
sembly  of  Figure  1  3,  and 

Figure  15  is  a  front  elevation  of  the  cutter  as- 
sembly  of  Figure  13. 

so  Referring  to  Figure  1,  the  bit  body  is  indicated 
at  10  and,  as  is  well  known,  may  be  formed  from 
steel  or  matrix  material.  The  general  arrangement 
of  such  drill  bits  is  well  known  and  will  not  there- 
fore  be  described  in  detail.  The  bit  body  is  formed 

65  over  the  surface  thereof  with  a  plurality  of  cylin- 
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drical  sockets  1  1  of  circular  cross-section  and  re- 
ceived  in  each  socket,  usually  as  an  interference 
fit,  is  a  cutter  assembly  1  2. 

The  cutter  assembly  comprises  a  generally  cy- 
lindrical  stud  1  3,  formed  for  example  from  tung- 
sten  carbide,  which  is  formed  adjacent  one  end 
thereof  with  an  inclined  plane  surface  1  4  which  is 
disposed  at  an  angle  of  less  than  90°  to  the  longi- 
tudinal  axis  1  5  of  the  stud  1  3. 

Mounted  on  the  inclined  surface  14,  for  exam- 
ple  by  'LS  bonding'  is  a  preform  cutting  element 
1  6  comprising  a  cutting  layer  1  7  of  polycrystalline 
diamond  bonded  to  a  thicker  backing  layer  18  of 
tungsten  carbide.  The  cutting  element  1  6  is  in  the 
form  of  a  circular  disc. 

As  best  seen  in  Figure  2,  the  diameter  of  the 
cutting  element  1  6  in  relation  to  the  cross-section 
of  the  stud  13,  and  its  position  on  the  inclined 
plane  14,  is  such  that  no  part  of  the  cutting  ele- 
ment  projects  beyond  the  peripheral  surface  of 
the  stud  as  viewed  axially.  Accordingly,  the  cutter 
assembly  may  be  located  at  any  axial  depth  within 
the  hole  11  without  the  cutting  element  fouling 
the  surface  of  the  bit  body.  It  is  not  therefore  nec- 
essary  to  counterbore  the  socket  1  1  to  provide 
clearance  for  the  cutting  element  and  the  socket 
1  1  is  simply  formed  to  the  required  depth  so  that  a 
portion  of  the  cutting  element  16  lies  below  the 
surface  19  of  the  bit  body  and  a  portion  projects 
beyond  the  surface. 

Figures  3  and  4  show  an  alternative  form  of 
cutter  assembly,  according  to  the  invention,  in 
which  no  part  of  the  cutting  element  projects  be- 
yond  the  peripheral  surface  of  the  stud  as  viewed 
axially.  In  this  case  the  cylindrical  stud  20  ist 
formed  adjacent  one  end  thereof  with  an  inclined 
plane  surface  21  which  is  disposed  at  an  angle  of 
less  than  90°  to  the  longitudinal  axis  of  the  stud. 
The  preform  cutting  element  22  comprises  a  cut- 
ting  layer  23  bonded  to  a  backing  layer  24.  In  this 
case  the  rear  surface  25  of  the  backing  layer  24  is 
inclined  at  an  angle  to  the  front  cutting  face  so 
that  the  backing  layer  24  is  generally  wedge 
shaped. 

Again,  with  the  arrangement  shown  in  Figures 
3  and  4  the  cutter  assembly  may  be  located  at  any 
axial  depth  within  a  socket  in  the  bit  body  without 
the  cutting  element  22  fouling  the  surface  of  the 
bit  body. 

It  should  be  pointed  out  that  cutter  assemblies 
are  known  in  which  the  cutting  element  16  does 
not  project  forwardly  of  the  stud  1  3  as  viewed  in 
side  elevation  (as  in  Figure  1  ).  In  such  known  as- 
semblies,  however,  the  cutting  element  still  pro- 
jects  beyond  the  periphery  of  the  stud  width- 
wise,  as  may  be  seen  by  viewing  the  assembly 
axially.  This  is  due  to  the  fact  that  the  maximum 
width  of  the  cutting  element  does  not  lie  on  the 
longitudinal  axis  of  the  stud,  where  the  stud  is  of 
maximum  width,  but  is  displaced  forwardly  of  the 
longitudinal  axis  and  lies  on  a  part  of  lesser  width. 

Figures  5  and  6  show  an  alternative  arrange- 
ment  in  accordance  with  the  invention.  In  this 
case  the  cutter  assembly  comprises  a  generally  cy- 
lindrical  stud  26  of  circular  cross-section  which  is 

formed  adjacent  one  end  thereof  with  an  inclined 
plane  surface  27  which  is  disposed  at  an  angle  of 
less  than  90°,  and  preferably  less  than  60°,  to  the 
longitudinal  axis  of  the  stud.  For  example,  the 

5  surface  may  be  inclined  at  an  angle  of  substan- 
tially  55°  to  the  longitudinal  axis  of  the  stud,  as 
shown  in  Figure  5. 

Mounted  on  the  inclined  surface  27,  for  exam- 
ple  by  'LS  bonding',  is  a  preform  cutting  element 

70  28  comprising  a  cutting  layer  29  of  polycrystalline 
diamond  bonded  to  a  thicker  backing  layer  30  of 
tungsten  carbide. 

Since  the  stud  26  is  of  circular  cross-section 
the  surface  27  is  generally  elliptical  in  shape.  The 

75  cutting  element  28  ist  initially  in  the  form  of  a 
blank  of  such  a  size  and  shape  that  it  is  larger  than 
the  surface  27  so  that  when  first  bonded  to  the 
surface  27  peripheral  portions  of  the  cutting  ele- 
ment  project  beyond  the  peripheral  surface  of  the 

20  stud  26.  These  projecting  portions  are  then  re- 
moved,  for  example  by  grinding,  until,  as  shown, 
no  portion  of  the  cutting  element  28  projects  be- 
yond  the  peripheral  surface  of  the  stud  26 
Around  the  major  part  of  its  periphery,  therefore. 

25  the  peripheral  surface  of  the  cutting  element  28 
forms  a  continuation  of  the  peripheral  surface  of 
the  stud  26  whereas  at  other  locations  the  pe- 
ripheral  surface  will  lie  inwardly  of  the  peripheral 
surface  of  the  stud,  as  viewed  axially  of  the  stud. 

30  The  precis  shape  of  the  front  cutting  face  of  the 
cutting  element  28,  as  viewed  in  its  direction  of 
movement  during  drilling,  which  results  from  the 
grinding  operation  will  depend  on  the  thickness 
of  the  cutting  element  in  relation  to  its  width  and 

35  Figure  6  shows  nine  alternative  configurations, 
the  value  of  the  width/thickness  ratio  of  the  cut- 
ting  element  being  indicated  on  each  drwaing. 

It  will  be  appreciated  that  the  effect  of  different 
width/thickness  ratios  will  depend  on  the  par- 

40  ticular  angle  of  inclination  and  location  of  the 
cutting  element  on  the  stud.  Accordingly,  the 
shapes  of  cutting  face  shown  in  Figures  6,  8,  10 
and  12  for  each  width/thickness  ratio  will  only 
apply  to  the  particular  angle  and  location  of  the 

■̂  cutting  element  shown  in  the  preceding  figure.  It 
may  be  possible  to  achieve  shapes  similar  to  those 
shown  at  different  width/thickness  ratios,  by  suit- 
ably  adjusting  the  angle  and/or  location  of  the 
cutting  element  on  the  stud. 

50  Referring  to  Figure  6,  where  the  cutting  ele- 
ment  is  thin,  indicated  by  a  high  width/thickness 
ratio,  for  example  22,  the  cutting  element,  after 
grinding,  is  nearly  elliptical  in  shape.  As  the 
width/thickness  ratio  is  reduced,  however,  i.e.  as 

55  the  cutting  element  is  increased  in  thickness,  the 
shape  of  the  front  cutting  face  of  the  cutting  ele- 
ment  changes  as  shown  in  Figure  6. 

It  will  be  seen  that  when  the  ratio  is  in  the  range 
of  about  2  to  about  7  the  bottom  edge  of  the  cut- 

60  ting  element  is  much  flatter,  i.e.  is  of  much  larger 
radius,  than  it  is  when  the  ratio  is  higher.  Conse- 
quently,  as  the  lower  cutting  edge  of  the  cutting 
element  wears  away  in  use  a  point  is  rapidly 
reached  whereafter  the  overall  width  of  the  cut- 

65  ting  edge  changes  little  with  further  wear.  This  is 
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in  contrast  to  the  more  conventional  circular  cut- 
ting  element  where  the  effective  width  of  the 
lower  cutter  edge  of  the  element  continues  to  in- 
crease  steadily  until  half  of  the  cutting  element 
has  worn  away.  In  the  arrangements  shown  5 
where  the  width/thickness  ratio  is  in  the  range  of 
2  to  7,  on  the  other  hand,  the  effective  width  of 
the  lower  cutting  edge  of  the  cutting  element 
changes  little  during  a  large  part  of  the  wear  of  the 
cutting  element.  Consequently,  each  cutting  ele-  10 
ment  will  act  on  a  wide  strip  of  formation,  of  sub- 
stantially  constant  width,  during  the  major  part  of 
its  life. 

Preferably  the  width/thickness  ratio  of  the  cut- 
ting  element  is  in  the  range  of  3  to  6  since  this  '5 
range  provides  the  best  approximation  to  con- 
stant  width  of  the  cutting  element  after  initial 
wear. 

The  closeness  between  adjacent  cutting  as- 
semblies  on  a  bit  body  is  determined  by  structural  20 
characteristics  of  the  bit  body  and  of  the  studs  26 
and  there  is  normally  a  minimum  distance  be- 
tween  adjacent  studs.  With  conventional  circular 
preforms,  each  cutting  elements  acts  on  a  strip  of 
formation  which  is  significantly  narrower  than  the  2S 
width  of  the  stud  and,  consequently  a  large 
number  of  cutter  assemblies  are  required  to  en- 
sure  that  cutting  elements  act  over  the  whole  sur- 
face  of  the  formation.  Since,  however,  the  effec- 
tive  cutting  width  according  to  the  present  inven-  ô 
tion  is  wide  in  relation  to  the  width  of  the  stud  it 
follows  that  the  gap  between  the  cutting  paths  of 
two  adjacent  cutting  elements  is  kept  to  a  min- 
imum  and  the  number  of  cutter  assemblies  may 
therefore  be  reduced.  It  is  usually  preferred  that  *> 
the  cutting  elements  be  mounted  on  the  drill  bit 
so  that,  over  most  or  all  of  the  bit  body,  every  por- 
tion  of  the  surface  of  the  formation  being  drilled 
has  at  least  one  cutting  element  sweeping  over  or 
close  to  it.  In  order  to  achieve  this  with  known  40 
cutting  structures,  it  is  frequently  the  practice  to 
provide  a  plurality  of  spaced  radially  extending 
blades  on  the  surface  of  the  bit  body,  a  plurality  of 
cutter  assemblies  being  spaced  along  each  blade. 
In  view  of  the  closeness  of  adjacent  cutting  paths  J5 
of  adjacent  cutting  elements  provided  by  the  pre- 
sent  invention,  it  is  possible  to  reduce  the  number 
of  cutter  assemblies  and  to  sweep  the  whole  of 
the  area  of  the  bottom  surface  of  the  formation  by 
cutter  assemblies  mounted  on  only  a  few  blades,  so 
for  example  only  two  blades. 

The  cutting  element  28,  before  mounting  on 
the  stud  26  and  grinding,  may  comprise  a  blank  of 
any  suitable  shape  although,  in  the  arrangement 
of  Figures  5  and  6,  the  blank  must  be  larger  than  ss 
the  surface  27.  The  blank  may  be  initially  circular 
but  any  other  suitable  shape  may  be  used.  In  order 
to  keep  the  grinding  of  the  hard  material  of  the 
blank  to  a  minimum,  the  blank  may  be  cut  to  a 
preliminary  shape  by  a  more  convenient  process  60 
such  as  electro-discharge  machining.  The  blank  is 
cut  to  a  shape  where  it  is  only  slightly  larger  than 
the  surface  27  on  the  stud  26  leaving  only  a  small 
projecting  portion  of  the  blank  to  be  ground  off 
level  with  the  surface  of  the  stud.  65 

Although  the  stud  is  shown  as  being  of  circular 
cross-section,  it  will  be  appreciated  that  other 
forms  of  cylindrical  stud  may  be  used.  In  par- 
ticular,  the  close  packing  advantage  referred  to 
above  may  be  enhanced  by  using  studs  which  are 
rectangular  in  cross-section. 

Instead  of  the  cutting  element  extending  over 
the  whole  of  the  inclined  surface  of  the  stud,  it 
may  extend  over  only  part  of  the  surface  as  shown 
in  Figures  7  and  8,  where  the  stud  is  indicated  at 
31  and  the  smaller  cutting  element  is  indicated  at 
32.  Such  an  arrangement,  since  the  cutting  ele- 
ments  are  smaller  than  in  the  arrangement  of 
Figures  5  and  6,  may  provide  even  more  econom- 
ical  use  of  preform  blanks  since  two  or  more  small 
cutting  elements  may  be  formed  from  a  single 
blank. 

Figure  8  is  similar  to  Figure  6  and  shows  the 
shape  of  the  front  cutting  surface  of  the  cutting 
element  32  according  to  various  width/thickness 
ratios.  It  will  again  be  seen  that  the  most  satisfac- 
tory  ratio  is  generally  in  the  range  of  3  to  6  since 
this  provides  a  cutting  element  of  substantially 
constant  width  during  most  of  its  wear.  Figures  9 
and  10  show  a  somewhat  similar  arrangement  to 
Figures  7  and  8  where  the  cutting  element  33  ex- 
tends  over  a  greater  proportion  of  the  surface  on 
the  stud  34.  It  will  be  seen  that  such  arrangement 
provides  a  greater  area  of  cutting  element,  and 
thus  a  greater  period  of  wear,  while  still  maintain- 
ing,  at  the  most  favourable  width/thickness  ra- 
tios,  a  large  portion  where  the  width  of  the  cut- 
ting  element  varies  little  as  the  element  wears. 

Figures  1  1  and  1  2  show  an  arrangement  some- 
what  similar  to  that  shown  in  Figures  7  to  8  but  in 
this  case  the  inclined  surface  of  the  stud  35  is 
formed  with  a  rebate  36  in  which  the  cutting  ele- 
ment  37  is  received.  The  shoulder  of  the  rebate 
provides  support  for  the  cutting  element  when  it 
is  subjected  to  vertical  loads,  for  example  sus- 
tained  and/or  impact  loads,  and  thus  reduces  the 
stress  applied  to  the  bond  between  the  back  of 
the  cutting  element  and  the  surface  of  the  stud. 

In  the  example  shown,  the  cutting  element  lies 
entirely  within  the  rebate,  but  in  alternative  arran- 
gements  part  of  the  element  may  project  from  the 
rebate.  For  example,  the  depth  of  the  rebate  may 
be  smaller  than  the  thickness  of  the  cutting  ele- 
ment.  Also  the  rebate  and  cutting  element  may  be 
of  a  shape  other  than  that  shown,  for  example  the 
shoulder  of  the  rebate  might  be  arcuate. 

Figures  13  to  15  show  a  further  form  of  cutter 
assembly  in  accordance  with  the  invention.  The 
assembly  comprises  a  generally  cylindrical  stud 
38  of  circular  cross-section,  formed  adjacent  one 
end  with  an  inclined  plane  surface  39  formed  with 
a  rebate  30.  The  end  of  the  stud  adjacent  the  in- 
clined  plane  39  is  rounded  off  as  indicated  at  41  . 

A  semi-circular  preform  cutting  element  42  is 
bonded  in  the  rebate  40.  The  thickness  of  the  pre- 
form  is  greater  than  the  depth  of  the  rebate  so  that 
the  cutting  face  43  of  the  preform  projects 
beyond  the  surface  39  (see  Figure  13). 

The  size  of  the  preform  is  such  that  when 
bonded  within  the  rebate  the  corners  at  opposite 
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ends  of  the  straight  side  of  the  preform  project 
beyond  the  periphery  of  the  stud  38.  After  bond- 
ing,  therefore,  the  projecting  corners  are  removed, 
for  example  by  grinding,  so  that  the  surface  of  the 
preform  at  the  corners  is  flush  with  the  peripheral 
surface  of  the  stud,  as  indicated  at  44. 

It  will  be  appreciated  that  the  arrangements 
shown  in  the  drawings  are  given  by  way  of  exam- 
ple  only,  and  the  invention  includes  within  its 
scope  any  other  shape  of  cutting  element  and 
stud.  However,  the  invention  only  relates  to  cutter 
assemblies  where  the  cutting  element  is  mounted 
on  a  plane  surface  disposed  at  an  angle  of  less 
than  90°  to  the  longitudinal  axis  of  the  stud,  and 
does  not  include  within  its  scope  known  arrange- 
ments  where  the  cutting  element  is  disposed  at  90° 
to  the  longitudinal  axis  of  the  stud.  In  such  cases 
the  stud  forms,  in  effect,  a  co-axial  continuation 
of  the  cutting  element  and  extends  into  the  bit 
body  at  an  angle.  In  such  an  arrangement  the  pro- 
blem  solved  by  the  present  invention  does  not,  of 
course,  arise. 

substantially  circular  and  of  substantially  con- 
stant  thickness. 

6.  A  drill  bit  according  to  any  of  the  preceding 
claims  characterised  in  that  the  cutting  element 

s  (32)  extends  across  only  a  part  of  said  plane  sur- 
face  on  which  it  is  mounted. 

7.  A  drill  bit  according  to  Claim  6,  characterised 
in  that  said  plane  surface  is  formed  with  a  rebate 
(36)  extending  across  a  part  of  said  surface,  the 

10  cutting  element  (37)  being  mounted  at  least 
partly  in  said  rebate. 

8.  A  drill  bit  according  to  any  of  Claims  1  to  7, 
characterised  in  that  the  cutting  element  (28)  has 
a  peripheral  surface  at  least  a  part  of  which  forms 

is  a  smooth  continuation  of  the  adjacent  peripheral 
surface  of  the  stud  (26)  . 

9.  A  drill  bit  according  to  any  of  Claims  1  to  8, 
characterised  in  that  the  cutting  element  (28) 
comprises  a  front  cutting  face  (29)  of  superhard 

20  material  bonded  to  a  backing  layer  (30)  of  less 
hard  material,  the  backing  layer  being  bonded  to 
said  inclined  plane  surface  (27)  of  the  stud  (26). 

10.  A  drill  bit  according  to  Claim  9,  character- 
ised  in  that  the  superhard  material  is  polycrystal- 

■?5  line  diamond  and  the  less  hard  material  is  tung- 
sten  carbide. 

1  1  .  A  drill  bit  according  to  any  of  Claims  1  to  8. 
characterised  in  that  the  cutting  element  com- 
prises  a  single  layer  of  thermally  stable  polycrys- 

30  talline  diamond. 
12.  A  drill  bit  according  to  any  of  Claims  1  to 

11,  characterised  in  that  the  stud  (26)  is  formed 
from  tungsten  carbide. 

13.  A  drill  bit  according  to  any  of  Claims  1  to 
35  11,  characterised  in  that  the  stud  (26)  is  formed 

from  steel. 
14.  A  method  of  manufacturing  a  cutter  as- 

sembly,  for  a  rotary  drill  bit,  of  the  kind  comprising 
a  generally  cylindrical  stud  (26)  to  be  received  in 

•>°  a  socket  in  the  surface  of  the  bit  body,  the  stud 
being  formed,  adjacent  one  end  thereof,  with  a 
plane  surface  (27)  inclined  at  an  angle  of  less 
than  90°  to  the  longitudinal  axis  of  the  stud,  and  a 
preform  cutting  element  (28)  mounted  on  said 

45  surface,  the  method  being  characterised  by  the 
steps  of  mounting  the  cutting  element  (28)  on 
the  inclined  surface  on  the  stud  (26)  in  such  lo- 
cation  that  at  least  one  portion  of  the  cutting  ele- 
ment  projects  beyond  the  peripheral  surface  of 

so  the  stud  as  viewed  axially  thereof,  and  then  re- 
moving  said  projecting  portion  of  the  cutting 
element. 

1  5.  A  method  according  to  Claim  1  4,  character- 
ised  in  that  said  projecting  portion  of  the  cutting 

55  element  (28)  is  removed  by  grinding. 
16.  A  method  according  to  Claim  14  or  Claim 

15,  characterised  in  that  said  preform  cutting  ele- 
ment  (28),  before  mounting  on  the  inclined  sur- 
face  of  the  stud,  is  cut  from  a  larger  preform  blank. 

60  17.  A  method  according  to  any  of  Claims  1  to 
16,  characterised  in  that  said  preform  cutting  ele- 
ment  (26),  before  mounting  on  the  inclined  sur- 
face  of  the  stud,  is  generally  circular. 

1  8.  A  method  according  to  any  of  Claims  1  4  to 
65  1  7,  characterised  in  that  said  preform  cutting  ele- 

Claims 
1.  A  rotary  drill  bit  comprising  a  bit  body  (10) 

formed  over  the  surface  thereof  with  a  plurality  of 
sockets  (11),  there  being  mounted  within  each 
socket  a  cutter  assembly  (12)  comprising  a  gen- 
erally  cylindrical  stud  (1  3),  one  end  portion  of  the 
stud  being  received  and  secured  within  the  socket 
and  an  opposite  end  portion  of  the  stud  project- 
ing  from  the  socket,  said  projecting  portion  of  the 
stud  being  formed  with  a  plane  surface  (14)  in- 
clined  at  an  angle  of  less  than  90°  to  the  longitudi- 
nal  axis  (1  5)  of  the  stud  and  a  preform  cutting 
element  (16)  being  mounted  on  said  surface,  the 
cutting  element  (1  6)  having  a  portion  thereof  dis- 
posed  within  the  socket  (1  1  )  and  at  least  part  of 
the  stud  which  lies  rearwardly  of  said  portion  of 
the  cutting  element,  with  respect  to  the  normal  di- 
rection  of  movement  of  the  cutter  assembly  in  use 
during  drilling,  engaging  and  being  supported  by 
an  internal  surface  of  the  socket  (1  1  ),  character- 
ised  in  that  the  socket  (11)  is  wholly  cylindrical, 
and  in  that  the  dimensions  of  the  cutting  element 
(16),  and  its  location  on  said  surface,  are  such 
that  no  part  of  the  cutting  element  projects 
beyond  the  peripheral  surface  of  the  stud  as 
viewed  axially  thereof. 

2.  A  drill  bit  according  to  Claim  1  ,  characterised 
in  that  the  generally  cylindrical  stud  (13)  is  sub- 
stantially  circular  in  cross  section. 

3.  A  drill  bit  according  to  Claim  1  or  Claim  2, 
characterised  in  that  the  plane  surface  (14)  on 
which  the  cutting  element  (16)  is  mounted  is  in- 
clined  at  an  angle  of  less  than  60°  to  the  longitudi- 
nal  axis  of  the  stud. 

4.  A  drill  bit  according  to  Claim  3,  characterised 
in  that  the  plane  surface  (27)  on  which  the  cut- 
ting  element  (28)  is  mounted  is  inclined  at  an 
angle  of  substantially  55°  to  the  longitudinal  axis 
of  the  stud. 

5.  A  drill  bit  according  to  any  of  Claims  1  to  4, 
characterised  in  that  the  cutting  element  (16)  is 
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ment  (32)  is  mounted  on  the  inclined  plane  sur- 
face  of  the  stud  (31  )  so  as  to  extend  over  only  a 
part  thereof. 

Patentanspri iche 
1.  Drehbohrmeissel  mit  einem  Meisselkorper 

(10),  iiber  dessen  Oberflache  verteilt  mehrere 
Fassungen  (1  1  )  gebildet  sind,  wobei  in  jeder  Fas- 
sung  eine  Schneidvorrichtung  (12)  befestigt  ist, 
die  einen  insgesamt  zylindrischen  Schaft  (13) 
aufweist,  wobei  ein  Endteil  des  Schafts  in  der 
Fassung  aufgenommen  und  befestigt  ist  und  ein 
entgegengesetzter  Endteil  des  Schafts  aus  der 
Fassung  hervorsteht,  wobei  der  hervorstehende 
Teil  des  Schafts  mit  einer  Planflache  (14)  verse- 
hen  ist,  die  unter  einem  Winkel  von  weniger  als  90° 
gegen  die  Langsachse  (15)  des  Schafts  geneigt 
ist,  wobei  ein  formgepresstes  Schneidelement 
(1  6)  auf  dieser  Fla'che  befestigt  ist,  wobei  ein  Teii 
des  Schneidelements  (16)  in  der  Fassung  (11) 
angeordnet  ist  und  wobei  wenigstens  ein  Teil  des 
Schafts,  der  in  bezug  auf  die  normale  Bewe- 
gungsrichtung  der  Schneidvorrichtung  im  Ge- 
brauch  wahrend  des  Bohrens  hinter  dem  Teil  des 
Schneidelements  liegt,  eine  innere  Oberflache  der 
Fassung  (1  1  )  beruhrt  und  durch  diese  abgestiitzt 
ist,  dadurch  gekennzeichnet,  dass  die  Fassung 
(1  1  )  ganzlich  zylindrisch  ist  und  dass  die  Abmes- 
sungen  des  Schneidelements  (16)  und  dessen 
Lage  auf  der  Planflache  so  sind,  dass  kein  Teil  des 
Schneidelements  iiber  die  Umfangsoberflache 
des  Schafts  bei  axialer  Betrachtung  desselben 
iibersteht. 

2.  Bohrmeissel  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dass  der  insgesamt  zylindrische 
Schaft  (13)  im  Querschnitt  im  wesentlichen 
kreisformig  ist. 

3.  Bohrmeissel  nach  Anspruch  1  oder  An- 
spruch  2,  dadurch  gekennzeichnet,  dass  die  Plan- 
flache  (1  4),  auf  der  das  Schneidelement  (1  6)  be- 
festigt  ist,  unter  einem  Winkel  von  weniger  als  60  ° 
gegen  die  Langsachse  des  Schafts  geneigt  ist. 

4.  Bohrmeissel  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  dass  die  Planflache  (27),  auf  der 
das  Schneidelement  (28)  befestigt  ist,  unter  ei- 
nem  Winkel  von  im  wesentlichen  55°  gegen  die 
Langsachse  des  Schafts  geneigt  ist. 

5.  Bohrmeissel  nach  einem  der  Anspruche  1  bis 
4,  dadurch  gekennzeichnet,  dass  das  Schneidele- 
ment  (16)  im  wesentlichen  kreisformig  ist  und 
eine  im  wesentlichen  konstante  Dicke  aufweist. 

6.  Bohrmeissel  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dass  das 
Schneidelement  (32)  sich  nur  teilweise  uber  die 
Planflache  erstreckt,  auf  der  es  befestigt  ist. 

7.  Bohrmeissel  nach  Anspruch  6,  dadurch  ge- 
kennzeichnet,  dass  die  Planflache  mit  einer  Aus- 
nehmung  (36)  versehen  ist,  die  sich  iiber  einen 
Teil  dieser  Flache  erstreckt,  wobei  das  Schneid- 
element  (37)  wenigstens  teilweise  in  der  Ausneh- 
mung  befestigt  ist. 

8.  Bohrmeissel  nach  einem  der  Anspruche  1  bis 
7,  dadurch  gekennzeichnet,  dass  das  Schneidele- 
ment  (28)  eine  Umfangsoberflache  hat,  von  wel- 
cher  wenigstens  ein  Teil  eine  gleichmassige  Fort- 

setzung  der  benachbarten  Umfangsoberflache 
des  Schafts  (26)  bildet. 

9.  Bohrmeissel  nach  einem  der  Anspruche  1  bis 
8,  dadurch  gekennzeichnet,  dass  das  Schneidele- 

5  ment  (28)  eine  vordere  Schneidflache  (29)  aus 
superhartem  Material  aufweist,  die  mit  einer  Un- 
terschicht  (30)  aus  weniger  hartem  Material  ver- 
bunden  ist,  wobei  die  Unterschicht  mit  der  ge- 
neigten  Planflache  (27)  des  Schafts  (26)  verbun- 

'0  den  ist. 
10.  Bohrmeissel  nach  Anspruch  9,  dadurch  ge- 

kennzeichnet,  dass  das  superharte  Material  poly- 
kristalliner  Diamant  ist  und  dass  das  weniger 
harte  Material  Wolframcarbid  ist. 

'5  11.  Bohrmeissel  nach  einem  der  Anspruche  1 
bis  8,  dadurch  gekennzeichnet,  dass  das  Schneid- 
element  eine  einzelne  Schicht  aus  thermisch  sta- 
bilem  polykristallinen  Diamant  umfasst. 

12.  Bohrmeissel  nach  einem  der  Anspruche  1 
20  bis  11,  dadurch  gekennzeichnet,  dass  der  Schaft 

(26)  aus  Wolframcarbid  besteht. 
13.  Bohrmeissel  nach  einem  der  Anspruche  1 

bis  11,  dadurch  gekennzeichnet,  dass  der  Schaft 
(26)  aus  Stahl  besteht. 

25 
1  4.  Verfahren  zum  Herstellen  einer  Schneidvor- 

richtung  fur  einen  Drehbohrmeissel,  die  einen 
insgesamt  zylindrischen  Schaft  (26)  aufweist,  der 
von  einer  Fassung  in  der  Oberflache  des  Meissel- 

30  korpers  aufgenommen  wird,  wobei  der  Schaft  an 
seinem  einen  Ende  mit  einer  Planflache  (27)  ver- 
sen  wird,  die  unter  einem  Winkel  von  weniger  als 
90°  gegen  die  Langsachse  des  Schafts  geneigt  ist, 
und  wobei  ein  formgepresstes  Schneidelement 

35  (28)  auf  dieser  Flache  befestigt  wird,  gekenn- 
zeichnet  durch  die  Schritte  Befestigen  des 
Schneidelements  (28)  auf  der  geneigten  Flache 
des  Schafts  (26)  in  derartiger  Lage,  dass  wenig- 
stens  ein  Teil  des  Schneidelements  uber  die  Urn- 

40  fangsoberflache  des  Schafts  bei  axialer  Betrach- 
tung  desselben  iibersteht,  und  anschliessend  Ab- 
tragen  des  uberstehenden  Teils  des  Schneid- 
elements. 

15.  Verfahren  nach  Anspruch  14,  dadurch  ge- 
45  kennzeichnet,  dass  der  uberstehende  Teil  des 

Schneidelements  (28)  durch  Schleifen  abgetra- 
gen  wird. 

16.  Verfahren  nach  Anspruch  14  oder  15  da- 
50  durch  gekennzeichnet,  dass  das  formgepresste 

Schneidelement  (28)  aus  einem  grosseren  form- 
gepressten  Rohling  zugeschnitten  wird,  bevor  es 
auf  der  geneigten  Flache  des  Schafts  befestigt 
wird. 

55  1  7.  Verfahren  nach  einem  der  Anspruche  1  4  bis 
16,  dadurch  gekennzeichnet,  dass  das  formge- 
presste  Schneidelement  (26)  insgesamt  kreisfor- 
mig  ist,  bevor  es  auf  der  geneigten  Flache  des 
Schafts  befestigt  wird. 

eo  1  8.  Verfahren  nach  einem  der  Anspruche  1  4  bis 
17,  dadurch  gekennzeichnet,  dass  das  formge- 
presste  Schneidelement  (32)  auf  der  geneigten 
Planflache  des  Schafts  (31  )  so  befestigt  wird, 
dass  es  sich  nur  iiber  einen  Teil  derselben  er- 

65  streckt. 
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pherique  dont  au  moins  une  partie  forme  un  pro- 
longement  sans  discontinuity  de  la  surface  peri- 
pherique  adjacente  de  la  tige  (26). 

9.  Trepan  de  forage  suivant  Tune  quelconque 
5  des  revendications  1  a  8,  caracterise  en  ce  que  I'e- 

lement  de  coupe  (28)  comprend  une  face  avant 
de  coupe  (29),  en  matiere  superdure,  collee  sur 
une  couche  de  support  (30)  en  matiere  moins 
dure,  cette  couche  de  support  etant  collee  sur  la 

'0  surface  plane  inclinee  (27)  de  la  tige  (26). 
1  0.  Trepan  de  forage  suivant  la  revendication  9, 

caracterise  en  ce  que  la  matiere  superdure  est  du 
diamant  polycristallin  et  la  matiere  moins  dure  du 
carburedetungstene. 

'5  11.  Trepan  de  forage  suivant  I'une  quelconque 
des  revendications  1  a  8,  caracterise  en  ce  que  I'e- 
lement  de  coupe  est  constitue  d'une  couche  uni- 
que  de  diamant  polycristallin  thermiquement 
stable. 

20  12.  Trepan  de  forage  suivant  I'une  quelconque 
des  revendications  1  a  1  1  ,  caracterise  en  ce  que  la 
tige  (26)  est  en  carbure  de  turgstene. 

13.  Trepan  de  forage  suivant  I'une  quelconque 
des  revendications  1  a  1  1  ,  caracterise  en  ce  que  la 

25  tige  (26)  est  en  acier. 
14.  Procede  de  fabrication  d'un  ensemble  de 

coupe,  pour  trepan  de  forage  rotary,  du  type  com- 
prenant  une  tige  (26)  sensiblement  cylindrique 
qui  doit  se  loger  dans  un  logement  menage  dans 

30  la  surface  du  corps  de  trepan  et  sur  laquelle  est 
formee,  au  voisinage  de  I'une  des  ses  extremites, 
une  surface  plane  (27)  inclinee  sous  un  angle  in- 
ferieur  a  90°  par  rapport  a  I'axe  longitudinal  de  la 
tige,  et  un  element  de  coupe  preforme  (28)  monte 

3$  sur  cette  surface,  ce  procede  etant  caracterise  en 
ce  qu'il  comporte  les  operations  consistant  a 
monter  I'element  de  coupe  (28)  sur  la  surface  in- 
clinee  de  la  tige  (26)  en  un  emplacement  tel  qu'au 
moins  une  partie  de  cet  element  de  coupe  fasse 

40  saillie  au-dela  de  la  surface  peripherique  de  la  tige 
lorsqu'on  la  regarde  dans  le  sens  axial,  puis  a  oter 
cette  partie  en  saillie  de  I'element  de  coupe. 

15.  Procede  suivant  la  revendication  14,  carac- 
terise  en  ce  qu'on  ote  la  partie  en  saillie  de  I'ele- 

J5  ment  de  coupe  (28)  par  meulage. 
16.  Procede  suivant  I'une  quelconque  des  re- 

vendications  14  ou  15,  caracterise  en  ce  que. 
avant  son  montage  sur  la  surface  inclinee  de  la 
tige,  on  decoupe  I'element  de  coupe  preforme 

50  (28)  a  partir  d'un  flan  preforme  de  plus  grandes 
dimensions. 

17.  Procede  suivant  I'une  quelconque  des  re- 
vendications  1  4  a  1  6,  caracterise  en  ce  que,  avant 
son  montage  sur  la  surface  inclinee  de  la  tige,  I'e- 

65  lement  de  coupe  preforme  (26)  est  de  section 
sensiblement  circulaire. 

18.  Procede  suivant  I'une  quelconque  des  re- 
vendications  14  a  17,  caracterise  en  ce  qu'on 
monte  I'element  de  coupe  preforme  (32)  sur  la 

60  surface  inclinee  de  la  tige  (31  )  de  facon  qu'il  ne 
s'etende  que  sur  une  partie  de  celle-ci. 

Revendications 
1  .  Trepan  de  forage  rotary,  comprenant  un 

corps  de  trepan  (10)  sur  toute  la  surface  duquel 
sont  menages  de  nombreux  logements  (11)  a 
I'interieur  de  chacun  desquels  est  monte  un  en- 
semble  de  coupe  (12)  comprenant  une  tige  (13) 
sensiblement  cylindrique,  une  partie  extreme  de 
cette  tige  etant  logee  et  fixee  a  I'interieur  du  loge- 
ment  et  une  partie  extreme  opposee  de  la  tige  fai- 
sant  saillie  hors  de  ce  logement,  partie  en  saillie 
sur  laquelle  est  formee  une  surface  plane  (1  4)  in- 
clinee  sous  un  angle  inferieur  a  90°  par  rapport  a 
I'axe  longitudinal  (15)  de  la  tige,  tandis  qu'un 
element  de  coupe  preforme  (16)  est  monte  sur 
cette  surface,  une  partie  de  cet  element  de  coupe 
preforme  (1  6)  etant  disposee  a  I'interieur  du  loge- 
ment  (1  1  )  et  au  moins  une  partie  de  la  tige  qui  se 
trouve  en  arriere  de  cette  partie  de  I'element  de 
coupe,  par  rapport  a  la  direction  normale  de  de- 
placement  de  I'ensemble  de  coupe  en  cours  d'uti- 
lisation  pendant  le  forage,  etant  en  contact  avec 
une  surface  interieure  du  logement  (11)  et  etant 
supportee  par  celle-ci,  caracterise  en  ce  que  le  lo- 
gement  (1  1  )  est  entierement  cylindrique  et  en  ce 
que  les  dimensions  de  I'element  de  coupe  (1  6),  et 
son  emplacement  sur  ladite  surface,  sont  tels 
qu'aucune  partie  de  cet  element  de  coupe  ne  fait 
saillie  au-dela  de  la  surface  peripherique  de  la  tige 
lorsqu'on  la  regarde  dans  le  sens  axial. 

2.  Trepan  de  forage  suivant  la  revendication  1, 
caracterise  en  ce  que  la  tige  sensiblement  cylindri- 
que  (13)  est  a  section  transversale  sensiblement 
circulaire. 

3.  Trepan  de  forage  suivant  I'une  quelconque 
des  revendications  1  ou  2,  caracterise  en  ce  que  la 
surface  plane  (14)  sur  laquelle  est  monte  I'ele- 
ment  de  coupe  (1  6)  est  inclinee  sous  un  angle  in- 
ferieur  a  60°  par  rapport  a  I'axe  longitudinal  de  la 
tige. 

4.  Trepan  de  forage  suivant  la  revendication  3, 
caracterise  en  ce  que  la  surface  plane  (27)  sur  la- 
quelle  est  monte  I'element  de  coupe  (28)  est  in- 
clinee  sous  un  angle  sensiblement  de  55°  par  rap- 
port  a  I'axe  longitudinal  de  la  tige. 

5.  Trepan  de  forage  suivant  I'une  quelconque 
des  revendications  1  a  4,  caracterise  en  ce  que  I'e- 
lement  de  coupe  (1  6)  est  a  section  sensiblement 
circulaire  et  a  epaisseur  sensiblement  constante. 

6.  Trepan  de  forage  suivant  I'une  quelconque 
des  revendications  precedentes,  caracterise  en  ce 
que  I'element  de  coupe  (32)  ne  s'etend  que  sur 
une  partie  de  ladite  surface  plane  sur  laquelle  il  est 
monte. 

7.  Trepan  de  forage  suivant  la  revendication  6, 
caracterise  en  ce  qu'il  est  forme  sur  ladite  surface 
plane  un  angle  rentrant  (36)  s'etendant  sur  une 
partie  de  cette  surface,  I'element  de  coupe  (37) 
etant  monte  au  moins  partiellement  dans  cet  an- 
gle  rentrant. 

8.  Trepan  de  forage  suivant  I'une  quelconque 
des  revendications  1  a  7,  caracterise  en  ce  que  I'e- 
lement  de  coupe  (28)  possede  une  surface  peri- 
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